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Objective: Vasectomies are safe and effective family-planning options, however, the factors associated
with their utilization are poorly understood. Here, we examine differences in vasectomy rates according
to socioeconomic status, education, and family composition.
Materials and methods: Retrospective surgical records were reviewed of vasectomies completed between
January 2008 and September 2011 in China Medical University Hospital, Taichung, Taiwan. Men who
received a vasectomy were questioned in person or by telephone interview. Questionnaires consisting of
demographic, socioeconomic, and reproductive characteristics were analyzed to assess vasectomy as-
sociations. Relationships between seasonal sterilization numbers and prosperity were analyzed.
Results: Consequently, 292 married male Taiwanese patients were studied. One hundred and sixty two
patients answered the questionnaire. Men who chose vasectomies were relatively well-educated (111
men), boychild bearing (143 men), and belonged to families of higher socioeconomic standing (120).
About half (47.8%, 78 men) of vasectomy recipients underwent the procedure within 1 year of the birth of
their last child. The seasonal vasectomy number also showed a negative correlation with seasonal Taiwan
Monitoring Indicators, reﬂecting prosperity lev. (r ¼ 0.725, p ¼ 0.002).
Conclusion: After accounting for reproductive history, partner, and demographic characteristics, educa-
tion status, already having male children, and belonging to the middle class were factors associated with
vasectomy acquisition. Further research is needed to identify causes for these differences. Additionally,
economic ﬂuctuations appear related to sterilization decisions within families.
Copyright © 2015, Taiwan Urological Association. Published by Elsevier Taiwan LLC. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Vasectomies are the most effective method of male contracep-
tion and an estimated 40e60millionmen rely on it for birth control
worldwide.1 Due to its high efﬁcacy, safety, low complication rate,
and limited serious long-term side-effects, vasectomies constitute
an important option for couples interested in preventing preg-
nancy. Over 40,000 vasectomies were performed in 2012 in
Taiwan,2 however, little is known about the men who chose to
undergo the procedure., China Medical University
P. Huang).
ors.
ociation. Published by Elsevier TaBlack and Hispanic men have a signiﬁcantly lower vasectomy
rate independent of demographic, partner, and socioeconomic
factors as compared to Caucasian men in the United States (US)
according to the 2002 National Survey of Family Growth.3 In
Taiwan, female surgical sterilization (tubal ligation) is performed
more frequently than vasectomies. In 2012, 18 families chose tubal
ligation and four families chose vasectomy for surgical sterilization
from a total of 1923 families according to the Taiwanese Ministry of
Health and Welfare.4 The National Survey of Family Growth re-
ported that tubal ligation rates were dependent upon religion,
education, parity, and race.5
Based on these ﬁndings, we hypothesized that rates of male
surgical sterilization are impacted by socioeconomic, education,
and parity status. Since the government in Taiwan implemented a
family planning program in July 1964, the birth rate has fallen andiwan LLC. This is an open access article under the CC BY-NC-ND license (http://
Fig. 2. Taiwan Monitoring Indicators from 2008 to 2011.6
Note: Copyright © National Development Council. All rights reserved.
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families to havemore children starting in 1998, birth rates have still
not increased. While more families practice birth control and more
men choose vasectomy as a contraception method, the proportion
of tubal ligations in women has not increased. The dynamics of
socioeconomic mobility have changed over time and no recent
studies have investigated the impact of economy stability on va-
sectomy rates. Therefore, the aim of this study is to analyze the
demographic, socioeconomic, and reproductive characteristics of
men who undergo vasectomy at a single institution. We also
collected medical record data concerning tubal ligations at our
institution from 2008 to 2011.
2. Materials and methods
From January 2008 to September 2011, 298 Taiwanese men
received a vasectomy at our hospital. The study has been reviewed
and approved by a certiﬁed ethics board committee of China
Medical University Hospital. Questionnaires were administered in
person or over the telephone. The questionnaire contained six
questions on sex, age, education level, number of children, family
economic status, and the time fromwhen the last child was born to
the vasectomy. Six menwere excluded due to ethnicity and 81 men
could not be contacted or did not complete the questionnaire. A
further 49 men did not wish to participate in the study (Fig 1) and
the remaining 162 men were enrolled in the study.
Economic trends from 2008 to 2011were analyzed using Taiwan
Monitoring Indicators published by The Council for Economic
Planning and Development (CEPD).6 The Taiwan Monitoring In-
dicators measure the current economic situation in Taiwan, with a
higher score indicating a better economic situation. It is known as a
“boom lights” system similar to trafﬁc signals and represents ﬁve
different conditions. It currently consists of nine indicators, such as
scores of component indicators, money aggregates, stock-price in-
dex, industrial-production index, nonagricultural employment,
customs-cleared exports, imports of machinery and electrical
equipment, manufacturing-sales index, sales of trade and food
services, and the TIER manufacturing sector composite indicator. In
accordance with changes in value of the constituent items, the
CEPD publishes updated scores. The comprehensive judgment
score is from 9 to 45 (Fig. 2). A rising or falling score represents a
booming or sluggish economy, respectively. We analyzed the rela-
tionship between the seasonal number of sterilizations and the
Taiwan Monitoring Indicators.
2.1. Statistical analysis
Relationships between the number of seasonal contraceptive
birth-control surgeries (including vasectomy, tubal ligation, or
both) and seasonal monitoring indicators were evaluated usingFig. 1. Investigation ﬂow chart of vasectomy patients.Pearson's correlation coefﬁcient. Statistical analyses were per-
formed using SPSS version 17.0 (SPSS Inc., Chicago, IL, USA).3. Results
The average age of the 162 menwas 38.27 ± 6.14 years (median:
37 years) and the men who chose vasectomy were well-educated
(111 of the 162 obtained graduate degrees). Both of parents
worked in most of the families, with an annual income similar to
the Taiwanese average (New Taiwanese dollars: 0.5e1 million/y).7
Nearly half (47.8%) underwent the vasectomy within 1 year of the
last child being born (Table 1).
The number of children and their sex in each family are shown
in Table 2. Overall, 103 families (76%) had two children and only 19
families (11.7%) had no male children. We also found that there
were 1.598-fold more boys than girls.
The number of vasectomies, tubal ligations, and sterilizations
and the Taiwan Monitor Indicators by season are shown in Table 3.
The relationships between the number of seasonal vasectomies and
tubal ligations and seasonal monitoring indicators were 0.725Table 1
Sociodemographic and reproductive characteristics of vasectomies.
Sociodemographic and reproductive characteristics n ¼ 162
Education level  High school 51 (31.1)
At least some college 111 (68.9)
Income origin Dual-earning household 106 (65.8)
Husband 53 (32.2)
Wife 3 (1.86)
Family yearly income (million NT$) <0.5 42 (25.5)
0.5e1 104 (64.5)
>1 16 (10)
Time to ligate after last child born (y) 1 78 (47.8)
2e5 45 (27.9)
6e10 28 (17.3)
>10 11 (6.8)
Data are presented as n (%).
Table 2
Family composition (posterity) of vasectomies.
Children Sex n ¼ 162a
1 Boy: 9
Girl: 2b
11
2 Boys: 48
Girls: 17a
Boy & Girl: 58
123
3 Boys:3
2 boys & 1 girl: 13
1 boy & 2 girls: 10
26
4 1 boy & 3 girls: 1
2 boys & 2 girls: 1
2
a Overall total number of boys:girls ¼ 211:132 (ratio ¼ 1.598).
b Nineteen of the families have only girls.
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of seasonal sterilizations and seasonal Taiwan Monitoring In-
dicators also exhibited a negative relationship over the past 4 years
of the study [Pearson's correlation coefﬁcient ¼ 0.483
(p ¼ 0.068)].
4. Discussion
Vasectomies are the most effective method of male contracep-
tion. In Asia, approximately three quarters of the 32million couples
use vasectomy for birth control, with 20 million men undergoing
vasectomies in China and India.8We found thatmenwho received a
vasectomy at our institute had a higher education level than
average. In a study from the US, most men who received a vasec-
tomy had an education level above high school.9 Previous studies
have suggested that education level may allow stratiﬁcation of men
who undergo vasectomy.5
In the US, a higher income was associated with vasectomy,3
however, we did not ﬁnd an association between family income
and vasectomy in Taiwan. In Taiwan, well-educated parents and the
middle class often plan to pursue a better quality of life and to save
money.10 Childcare, including educational and medical costs, is anTable 3
Seasonal sterilization numbers and seasonal monitoring indicators from 2008 to
2011.
Year/Season Season
monitoring
indicator
Season
vasectomy
No.a
Season
tubal
ligationb
Total
sterilization
No.c
2008/1 27.3 17 16 33
2008/2 23 19 17 36
2008/3 15.3 22 28 50
2008/4 10.6 31 28 59
2009/1 9.6 30 36 66
2009/2 13.3 18 20 38
2009/3 18.6 20 24 44
2009/4 33.3 20 27 47
2010/1 38.3 22 20 42
2010/2 37.6 15 14 29
2010/3 37.6 12 23 36
2010/4 33.3 14 27 41
2011/1 33 13 28 41
2011/2 27 17 36 53
2011/3 21.3 22 28 49
The “1” is from January to March, the “2” is from April to June, “3” is July to
September, “4” is October to December.
a Pearson's correlation between seasonal vasectomies and seasonal monitoring
indicator: 0.725 (p ¼ 0.002).
b Pearson's correlation between seasonal tubal ligations and seasonal monitoring
indicator: 0.367 (p ¼ 0.178).
c Pearson's correlation between seasonal vasectomies and seasonal monitoring
indicator: 0.483 (p ¼ 0.068).economic burden, given that the government does not subsidize
preschool childcare or after-school care.11 Therefore, in dual-
income households, one parent may be forced to give up work in
order to look after the children. The economic pressure on Taiwa-
nese families, accompanied with the costs of pregnancy and
childcare, are factors when choosing contraception. Unintended
pregnancies also incur extra medical costs.12 Despite introduction
of highly-effective, reversible contraception methods, nearly half
(49%) of the 6.4 million pregnancies each year in the US are un-
planned.13 The direct medical costs of these unintended pregnan-
cies totaled $5 billion, with the use of contraceptives saving nearly
$19 billion in direct medical costs each year.12
Among the men surveyed in our analysis, about half (47.8%)
underwent a vasectomy within 1 year of their last child being born.
There are three possible explanations for this ﬁnding. First,
following birth, parents are likely to avoid another pregnancy.
Second, when women are still breastfeeding, men are responsible
for contraception. Third, men do not want their partners to suffer
from the childbirth process.
In the US, increasing numbers of offspring correlate with
increased vasectomy rates, with the strongest increase observed
after two or more children (odds ratio 6.15, 95% conﬁdence interval
2.62e14.48).3 In our study, most families had two children (76%).
This may be related to the family planning slogan, “Two's company,
three's a crowd”, that was used in 1964 and is still deeply rooted in
Taiwanese society.
In our institution, most of the menwho underwent a vasectomy
already had a male child. Only 19 families had no male child and
there were 1.598-fold more male than female children. This pro-
portion is higher than the general male-to-female newborn ratio in
Taiwan, which was about 1.079 in 2011.7 Willingness to receive a
vasectomy was, therefore, inﬂuenced by already having a male
child, likely due to Taiwanese culture and the desire for a male heir
to continue the ancestral line. This has affected the ratio of male-to-
female births in Taiwan for many years.
Worldwide an estimated 42e60 million couples rely on vasec-
tomies for contraception, however, nearly 140 million couples rely
on female sterilization.5 In the developed world, female steriliza-
tion is approximately twice as common as vasectomy, whereas in
Asia, tubal ligation is eight times more common than vasectomy.
We found a far lower ratio of female-to-male sterilization of 1.27
(Table 3), although the female sterilization ratewas still higher than
that of males.
The number of vasectomies and total sterilizations were nega-
tively correlated with quarterly ﬂuctuations in Taiwan Monitoring
Indicators (Table 3). A sluggish economy resulted in more men
undergoing a vasectomy, possibly because in Taiwanese society
men are responsible for supporting the family. Additionally, the
number of tubal ligations also exhibited negative correlation with
favorable economic conditions, although without statistical sig-
niﬁcance (p¼ 0.178). This may be a consequence of men often being
the main source of income in Taiwanese families, implying that
economic pressure might inﬂuence their decision to a greater
extent. The economy cause men to have a vasectomy because of
Taiwanese society's expectations on their familial role eliminates
the possibility that other factors may have had a role in their de-
cision. However, our data may not represent actual indicators
leading to sterilization in women given the small number of pa-
tients used in our study. Our study showed that the total number of
sterilizations was related to economic ﬂuctuations, which may be a
consequence of economic pressure impacting the entire family.
Existing wealth was the core economic factor rather than so-
cioeconomic status, and the wealthy did not necessarily have more
children than the poor. Karaman €Orsal et al14 also reported that
ﬂuctuations in fertility are procyclical, with a strong economy being
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lower birth rates.
The limitation of this study involves its being conducted at a
single institution, though it does represent the situation in Taiwan.
Additionally, variables, such as family income, could be incorrectly
reported by participants. Despite these factors, prosperity
remained a signiﬁcant predictor of vasectomy. Contraceptive pro-
cedures are self-paid in Taiwan, resulting in difﬁculty acquiring data
concerning the total number of vasectomies or tubal ligations.
Further studies are warranted to identify the reasons for these
economic differences.
Reproductive history, partner, demographic characteristics, and
socioeconomic factors are related to the acquisition of vasectomies.
Decisions regarding birth control and whether to undergo contra-
ceptive procedures reﬂect economic ﬂuctuations. A higher number
of vasectomies at one hospital may represent the economic situa-
tion at that time.
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